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We report here the unusual clinical courses of two patients
who developed corticosteroid-responsive, culture-negative,
sarcoid-like granulomatous disease following prolonged anti-
mycobacterial therapy for documented Mycobacterium
avium-intracellulare complex (MAC) infection in one patient,
and for exposure to bacillus Calmette—Guerin (BCG) infec-
tion in the second patient. We postulate that, in each
patient, antimycobacterial therapy led to clearance of any
replicating organisms, with a subsequent persistent hyper-
immune response to mycobacterial antigen.
Patient 1. A 28-year-old male was diagnosed with HIV
infection in August 1996 when he was found to have Pneumo-
cystis jiroveci pneumonia (PCP) and cutaneous Kaposi sar-
coma. His CD4 count was 43 cells/ml and he was given anti-
retroviral therapy to which he was not compliant. In May 1999
he was seen because of chronic diarrhea. His CD4 count was
<20 cells/ml and the viral load was 1.2 million copies/ml.
Blood and stool cultures yielded MAC. A bone marrow biopsy
revealed noncaseating granulomata and MAC was recovered
from bone marrow culture. The patient was treated with
ciprofloxacin, clarithromycin, ethambutol and rifabutin for
disseminated MAC infection. Anti-HIV therapy was initiated
with lamivudine, stavudine and efavirenz. He was compliant
andwell until September7,2000whenhepresentedwith fever
and chills for two weeks, and vomiting 2—3 times a day for five
days. On physical examination his temperature was 39.5 8C,
there was right upper quadrant tenderness. A chest X-ray was
normal and a CTscan of the abdomen and pelvis showed mild
hepatosplenomegaly and mesenteric lymphadenopathy. The
serumalkalinephosphatasewaselevatedat 371 U/l, andother
liver function tests were normal, the serum calcium was
15.0 mg/dl (normal 8.1—10.5), CD4 count 183 cells/ml, HIV
viral load undetectable. Blood and sputum cultures for myco-
bacteria were negative, and daily fever persisted at 38—40 8C
for three weeks. The serum alkaline phosphatase rose to
569 U/l and the gamma-glutamyltranspeptidase (GGT) was
690 U/l. The patient refused liver biopsy, and bone marrow
biopsy revealed extensive noncaseating granulomata. No
organisms were identified by acid-fast, Periodic Acid Schiff,
and Warthin Starry stains. Polymerase chain reaction (PCR)
test for the detection of mycobacteria was not available, but1201-9712/$30.00 # 2005 International Society for Infectious Diseases.bone marrow culture was negative for this organism. Other
laboratory studies showed angiotensin converting enzyme
189.2 U/l (normal 8—52), and vitamin D (1,25-dihydroxy)
81 pg/ml (normal 15—60). The patient’s temperature
remained at 39—40 8C daily. He was treated with oral pre-
dnisone 40 mg daily, and antiretroviral therapy resumed. On
the following day the patient was afebrile, feeling much
improved. He was discharged two days later.
The patient was compliant and seen regularly in follow-up
and returned to his routine life. In February 2001 prednisone
was discontinued as were anti-MAC medications. In March
2001 the CD4 count was 308 cells/ml and 19% of total lym-
phocytes, and the viral load was undetectable. In April 2001
nausea and vomiting recurred, serum alkaline phosphatase
rose to 241 U/l and serum calcium to 11.3 mg/dl. Prednisone
therapy was recommenced at 5 mg daily in addition to
azithromycin 1.2 grams weekly as prophylaxis against recur-
rent MAC. The patient’s symptoms resolved and both agents
were discontinued after three months.
Patient 2. A 73-year-old man was treated with a series of
intravesicular BCG injections for carcinoma of the bladder. A
few weeks later he developed fever, night sweats, anorexia
and a 30-pound weight loss. A bone marrow biopsy showed
multiplenoncaseatinggranulomata. Stain andculture for acid-
fast bacilli were negative. He was treated with isoniazid,
ethambutol, and rifampin for presumed disseminated BCG
infection. After six months of therapy, fever of 38 8C persisted
with continued anorexia, fatigue and pancytopenia. A liver
biopsy and bone marrow biopsy each revealed multiple non-
caseating granulomata. Acid-fast stain and culturewere nega-
tive. Treatment with prednisone, 60 mg daily, was followed by
resolution of fever and pancytopenia, increased weight, and a
feeling of well-being. Antimycobacterial therapy was contin-
ued for another two months. Prednisone was tapered slowly
anddiscontinuedafter eightmonths. Following cystectomy for
carcinoma, he has remained well 5 years later.
Our first patient had documented disseminated Mycobac-
terium avium-intracellulare complex (MAC) infection which
responded to antimycobacterial therapy in association with
increased CD4 count and reduction of viral load due to
antiretroviral treatment. He became clinically well, but
then developed hepatosplenomegaly, lymphadenopathy,
hypercalcemia, elevated serum alkaline phosphatase and
angiotensin converting enzyme levels, with disseminated
granulomatous disease. The onset of these findings occurred
despite a CD4 count well above that which is associated withPublished by Elsevier Ltd. All rights reserved.
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disseminated granulomata despite prolonged antimycobac-
terial therapy following BCG exposure. In both cases, a
persistent immune response to an unknown antigen, possibly
MAC in the first, and BCG in the second patient, resulted in a
steroid-responsive sarcoid-like illness. This occurred in the
first patient only after his cell-mediated immunity had recov-
ered sufficiently to mount such a reaction. Our second
patient was immunocompetent prior to his illness and has
remained well since its resolution.
Both patients responded rapidly to corticosteroids. The
first patient relapsed after withdrawal of prednisone and
required longer maintenance therapy without further treat-
ment for MAC. Prednisone was ultimately discontinued. This
course contrasts with the previously described ‘immune
reconstitution’ syndrome in which improvement occurs
after prolonged antimycobacterial treatment without corti-
costeroids. Our second patient had fever, weight loss and
pancytopenia despite six months of therapy for possible
disseminated BCG infection, and complete resolution
occurred only after corticosteroid therapy. No relapse
occurred following its withdrawal.
Mycobacterial organisms have been isolated from granu-
lomata associated with Crohn’s disease,1,2 or detected by
PCR from cerebrospinal fluid (CSF) of patients with neuro-
sarcoidosis.3 In contrast, there was no evidence of continued
active infection by stain or culture in our two patients. In
each, the presence of prior mycobacterial exposure suggests
that a persistent hypersensitivity reaction to these infections
may have occurred. Corticosteroid-responsive hypersensitiv-
ity granulomatous reactions following BCG infection have
been reported previously in the urologic literature.4,5 Animal
studies have suggested that invasive infection and hypersen-
sitivity may occur simultaneously, requiring both anti-infec-
tive and corticosteroid therapy.6 In recent literature, early
and late reaction to MAC in HIV patients is described.7 Our
experience suggests that similar mechanisms may cause
corticosteroid-responsive granulomatous reactions to both
BCG and MAC infection.
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doi:10.1016/j.ijid.2005.06.006Familial brucellosis: A report of four patients
We report four cases of brucellosis in a family living in Konya
in Turkey.
Case A. A 16-year-old boy was admitted to the hospital
with a fifteen-day history of pain and swelling of the left
knee, fever and difficulty walking. He had a temperature of
38.3 8C, ESR of 40 mm/h, C-reactive protein (CRP) level of
50 mg/dl, and brucella agglutination titer of 1/160. Blood
and synovial fluid cultures were sterile. He was treated
for three weeks with streptomycin and for six weeks with
doxycycline.Case B. His 43-year-old mother presented with complaints
of malaise and anorexia for fifteen days. She had fever,
sweating, rigors and difficulty while walking because of pain
in her hip. She had a temperature of 37.8 8C. The ESR was
55 mm/h. There were osteophytic changes in the tomogra-
phy of the sacro-iliac joint. Brucella agglutination titer was
1/320. Brucella melitensis was isolated from blood cultures
by the BACTEC 9050 culture system. The strain was identified
as biotype I by PCR. The patient was treated for three weeks
with streptomycin and for six weeks with doxycycline.
Forty-five days after completion of the six-week
therapy, the patient re-presented with complaints of pain
